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(54) Terrestrial television broadcast system converter. 

(5?) A terrestrial television broadcast converter 
comprises input means 2 for receiving a digital 
signal I; a demodulator 4 for demodulating a 
received digital signal; a digital signal pro- 
cessor 6 for decompressing and demultiplexing 
a digital signal; a digital to analogue con- 
verter ; and means for transmitting the signal to 
an analogue television receiver. 

The converter enables an analogue television 
set to receive terrestrial digital television sig- 
nals. 
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This invention relates to a terrestrial television 
broadcast system conv rter for use in conjunction 
with a t I vision receiver. More particularly, but not 
exclusively, the invention relates to a converter for 
enabling a television receiver adapted to receive sig- 5 
nals based upon the NTSC, PAL, SECAM or D2-MAC 
systems to be used in conjunction with a different tel- 
evision broadcastingsystem. 

Terrestrial television broadcasts have conven- 
tionally been made in accordance with one of a num- 10 
ber of broadcasting systems. The NTSC (National 
Television System Committee of the USA) system 
was adopted in the USA in 1953. It uses 525 picture 
lines and -a .'60 Hz field frequency. It has since been 
adopted in Canada, Mexico and Japan. SECAM (Se- 15 
quentiel Couleur a Memoire) was originally developed 
in France in 1 959 and PAL (Phase Alternation by Line) 
was developed in Germany in 1962, These systems, 
which are now in use throughout most of the world, 
were designed to overcome some of the defects of 20 
NTSC (in particular the effect of differential phase 
distortion) and have been improved over the years. 
Both of these systems use 625 picture lines. Afurther 
system called D2-MAC has been adopted in a number 
of other European countries. 25 

One thing which all of these systems have in com- 
mon is that they are analogue systems. Analogue sys- 
tems suffer from a number of drawbacks. For exam- 
ple, receivers can be susceptible to interference by si- 
nusoidal signals and echo effects caused by trans- 30 
mission delays. In addition, analogue transmission 
makes inefficient use of the electromagnetic spec- 
trum. These inadequacies have led to new terrestrial 
television transmission standards being agreed inter- 
nationally. These new standards are based upon 35 
more efficient digital techniques. 

Unfortunately, existing television receivers are 
not compatible with digital television transmission. 
This means that the implementation of a digital trans- 
mission standard would require consumers to pur- 40 
chase new digital television receivers before digital 
television broadcasts could be enjoyed. This is obvi- , 
ously undesirable, from the consumer's point of view. 

The present invention, therefore, sets out to pro- 
vide means for enabling a conventional analogue tel- 45 
evision receiver to receive terrestrial digital television 
broadcasts. 

According to the invention there is provided a tel- 
vision signal converter comprising input means for 
receiving a digital signal; a demodulator, for demodu- $0 
lating a received digital signal; a digital signal proces- 
sor, for decompr ssing and d multiplexing a digital 
signal; a digital to analogue conv rter; and means for 
transmitting the signal to an analogue television re- 
ceiver. , 55 

Pr f rably the input means is a VHF/UHF tun r 
which may be of a phase locked loop type. Any other 
appropriate tuner may, howev r, be used. 



In a preferred embodiment, the demodulator is a 
coded orthogonal frequency division multiplexing de- 
modulator which implements fast Fourier transforms. 

In a preferred embodiment, the demodulator sup- 
ports from 2,000 to 8,000 carriers. Preferably the 
guard intervals range from 62.5 u,s to 250 us. 

The, digital signal processor may conveniently 
conform to the Motion Picture Experts Group No. 2 
standard (MP EG 2), This digital signal processor is 
used to decompress transmitted MPEG2 signals. In 
a preferred embodiment, the digital signal processor 
can decompress signals conforming to MPEG2 Main 
Level, Main Profile. Other embodiments may con- 
form to different implementations of MPEG2, for ex- 
ample MPEG2 Main Level, High Profile to decode 
high definition television signals, or more television 
services. 

Preferably the device further includes a modem 
for connection to a switched telephone network. In 
addition, the device may also include a second 
MPEG2 input port for connection to a second broad- 
cast delivery system (e.g. cable, satellite), or to a tel- 
ecommunications delivery system such as the public 
switched telephone network supporting ADSL trans- 
mission, or a fibre optic network supporting MPEG2 
over ATM transmission. 

Preferably a user interface is provided which may 
be implemented in a DRAM, the initial size of this 
DRAM may-vary between 4 and 16 Megabits. In an 
alternative embodiment a higher level of DRAM may 
be provided. This may be controlled by programmable 
software. The software may be dynamically up-dated 
using a telecommunications network or the modem 
connection at the discretion of the consumer or ser- 
vice provider. The purpose of this is to dowine load 
new versions of the user interface, update control in- 
formation or allow consumers to browse through in- 
teractive information services when these become 
available. 

The device may further include a digital output in 
addition to its analogue output. This output may be an 
MPEG2 output. 

It will be apparent that a converter according to 
the invention enables a standard analogue television 
receiver to be used in conjunction with a digital tele- 
vision broadcasting system. Furthermore, due to the 
construction of the device, which employs digital 
processing techniques, the system is particularly suit- 
able for use in conjunction with a user interface, thus 
allowing direct user interaction and control, in addi- 
tion the system can be used with the telephone n t- 
work, thus allowing th sel ction of video on demand 
services via the same apparatus, connected to a suit- 
ably modified telephone jack equipped to handle both 
ADSL and PSTN services. It also greatly facilitat s 
th provision of a telecommunications return loop, for 
interactive communications capable of supporting 
Video-on-demand services. 
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An mbodiment of the inv ntion will now be de- 
scribed by way of example and with r ference to the 
accompanying drawings, in which Figure 1 is a block 
diagram of an embodiment of a converter according 
to the invention, 5 

Referring to the drawing, the input for the device 
is a standard 75 ohm aerial connector to a phase 
locked loop or other suitable type of VHF/UHF tuner 
2. In this particular case, the tuner is adapted to re- 
ceive digital signals encoded in the Coded Orthogo- 10 
nal Frequency Division Multiplexing (COFDM) format, 
and compressed using the Motion Picture Experts 
Group No. 2 standard (MPEG2), using a number of 
MPEG2 profiles. It should be understood, however, 
that a tuner adapted to receive another multiplexing 15 
format or compression standard may be employed as 
an alternative e.g. to receive Main Profile, High Level 
for HDTV services. 

The terrestrial signal is received via an external 
antenna, which may be provided on top of a television 20 
receiver or in some other location, such as a loft or on 
a rooftop. 

From the tuner, the signal is directed to a COFDM 
demodulator 4, which is a digital signal processor or 
gate array which implements fast Fourier transforms 25 
in order to demodulate the received digital terrestrial 
television signal. The purpose of the Fast Fourier 
Transform is to implement a multi-carrier mechanism 
for transport of digital data in a hostile terrestrial 
transmission environment. This allows for digital data 30 
to be transported in a robust way using the multi-car- 
rier scheme, by dividing the data up into much smaller 
pieces than would be possible in a single carrier 
transmission scheme, such as with adaptive equali- 
sation. 35 

The demodulator allows a variable number of 
COFDM carriers to be supported, ranging from 2,000 
carriers, through to at least 8,000 carriers. These 
ranges correspond respectively to fast Fourier trans- 
form sizes of 2560 and 1 0240. If desired a demodu- 40 
lator supporting a higher number of carriers (e.g. up 
to 16,000) can be used. This would, in principle, allow 
much higher data rates to be earned within the UHF 
television channel. 

The range of carriers permits def ined guard inter- 45 
vals ranging from 62.5 us to at least 250 us, thus al- 
lowing the receiver to acquire signals from both single 
frequency regional and single frequency national dig- 
ital television networks, for example. Flexible use of 
guard intervals permit spectrum efficiency to be trad- so 
ed off against maximum data rate available within a 
particular region of a country. Th reason for variabl 
guard int rvals is to allow maximum fl xibility in the 
configuration of the transmitter network and associ- 
ated frequencies. With the lower guard intervals of 55 
around 62.5 us it is possible to have single frequency 
regional networks where all th digital television ser- 
vices carried in a particular f requ hey can b broad- 



cast by all transmitters simultaneously in a particular 
region of the country. In the case of guard intervals 
of around 250 us it is possible to operate single fre- 
quency national networks, in which all transmitting 
stations in a country broadcast on the same frequen- 
cy which carries an ensemble of digital television pro- 
gramme services. The purpose of single frequency 
networks is to maximise use of available spectrum re- 
sources at national or regional level, in due course it 
may be possible to have an embodiment of the receiv- 
er with a guard interval dynamically reconf igurable 
between 62.5us and 500us. 

After demodulation, the digital signals are 
passed to a MPEG2 qualified digital signal processor 
6 which decompresses the signals and demultiplexes 
the required components contained in the bit stream. 
This enables individual television, audio or data ser- 
vices carried within the multiplex to be recovered on 
user selection. 

From the digital signal processor 6 the decom- 
pressed and demultiplexed signal is directed to the 
service information system 8, which is a programma- 
ble digital signal processor which implements the 
specification of service information, in accordance 
with any suitable def inition (e.g. as defined by ETSI 
in conjunction with the European Digital Video Broad- 
casting Group), or by any proprietary implementation. 
The outputs of the service information bit streams are 
passed to a user interface implemented in up to 16 
MB of DRAM, which is controlled by programmable 
software. This software may be dynamically up-dat- 
ed using the telecommunications network/modem 
connection 28 at the discretion of the consumer or 
service provider. The purpose of this is to downline 
load new versions of the user interface, update con- 
trol information or allow consumers to brows 
through interactive information services when these 
become available. The purpose of the software is to 
make it easy for the consumer to navigate around th 
services and select options. 

Under software control, the user can select indi- 
vidual channels and multiplex components within 
each channel. Each channel is passed through to the 
conditional access module 14. 

The conditional access module 14 is a hardware 
processor which decrypts encrypted television ser- 
vices contained within each individual multiplex. It 
may be regulated by means of a conventional smart 
card which can be inserted into a slot in the front of 
its housing (not shown). The conditional access mod- 
ule 14 may optionally include an individually address- 
able tamper-proof chip set which allows full address- 
ability to be implemented eith r through over-the-air 
broadcast addressing or through connection to the 
telephone network. The purpose of this is to increase 
the overall security of th system. 

The converter contains a mod m 28 for conn c- 
tion to the public switched telephone network, which 



5 



EP 0 652 677 A2 



6 



may implement standard protocols such as 
V.21/V.22/V.31 bis. 

: Alt rnativ ly or additionally means may be pro- 
vided for connection to digital ISDN, GSM, and/or 
PCN mobile communications networks. This allows 5 
the converter to provide interactive services to the 
consumer e.g. interactive television or information ap- 
plications. 

The modem may be configured for connection to 
exchanges equipped with Asymmetric Digital Sub- 10 
scriber line technology, if desired. Alternatively, a 
second MPEG2 input connector may be configured to 
allow direct connection of a VOD type service. 

Astandard mains power supply 24 is used to pow- 
er the device (240V, 50Hz AC in the UK). A battery is 
back-up is optional. 

The converter is controlled by a universal remote 
control device 30 which also controls a TV and a VCR 
(if one is connected). The purpose of the universal re- 
mote control is to simplify the integration of the con- 20 
verter with the existing home audio-visual infrastruc- 
ture. As an alternative, the device may be controlled 
by a mouse or a joystick. The converter may, of 
course, be controlled by its own remote control which 
does not affect any other device. 25 

The converter further includes a modulated RF 
output 34 which is user selectable in the;range UHF 
channels E21-69, optional S-VHS outputs, and an 
RGB/CVBS output, which is provided via a peritel or 
SCART connector. The device also includes two dig- 30 
ital outputs and an MPEG2 output for connection to a 
digital VCR or digital display device and a Small Com- 
puter Standard Interface (SCSI) for connection to a 
personal computer, printer or digital media player 
(such as CD-ROM). The purpose of these digital out- 35 
puts is to increase the functionality of the converter 
and enable other peripherals to be connected. In par- 
ticular the purpose of the analogue outputs is to pro- 
vide the required signal which can be processed by an 
analogue television receiver in the normal way. In the 40 
case of the digital MPEG2 output, this output may be 
used to feed either a digital VCR or a digital TV set. 

Many further modifications and variations will 
become apparent to those versed in the art upon ref- 
erence to the foregoing. It is, however, to be under- 45 
stood that the invention is not limited to the embodi- 
ments described, but that the scope of the invention 
is determined rather by the appended claims. 



Claims 

1. A t levision signal converter comprising one or 
more input means for receiving a digital signal; a 
d modulator, for demodulating a rec iv d digital 55 
signal; a digital signal processor, ford compress- 
ing and d multiplexing a digital signal; a digital to 
analogue converter- and means for transmitting 



the signal to an analogue television rec iver. 

2. A television signal converter in accordance with 
Claim 1,wher inth input means or one of th in- 
put means is a VHF/UHF tuner. 

3. A television signal converter according to Claim 
2, wherein the tuner is a phase locked loop tuner. 

4. A television signal converter according to any 
preceding claim, wherein the demodulator is a 
coded orthogonal frequency division multiplexing 
demodulator, which implements fast Fourier 
transforms. 

5. A television signal converter according to any 
preceding claim, wherein the demodulator sup- 
ports 2,000 or more carriers. 

6. A television signal converter according to Claim 
5, wherein the demodulator supports 8000 orless 
carriers. 

7. A television signal converter according to any 
preceding claim, wherein the digital signal proc- 
essor conforms to Motion Picture Experts Group 
No. 2 standard. 

8. A television signal converter according to any 
preceding claim, comprising a modem for con- 
nection to a switched telephone network. 

9. A television signal converter according to any 
preceding claim, comprising a user interface. 

10. A television signal converter according to Claim 
8, wherein the user interface is implemented in a 
DRAM. 

11. A television signal converter according to Claim 
9 or 10, wherein the user interface is controlled 
by programmable software. 

12. A television signal converter according to Claim 
11, wherein the software is dynamically up-dated 
using a telecommunications network, to which 
the converter is connected. , 

13. A television signal converter according to any 
preceding claim, adapted to receive and process 
video signals and comprising means for enabling 
a user to select individual signals for viewing. 

14. A television signal converter substantially as 
her inbefore described with reference to the ac- 
companying drawings. 

1 5. A method of broadcasting a television signal com- 
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prising the steps of 

(i) transmitting a terrestrial digital signal; 
(iijrec iving the terrestrial digital signal; 

(iii) converting the terr strial digital signal to 
an analogue signal using a television signal 
converter in accordance with any one of 
Claims 1 to 13; 

(iv) feeding the analogue signal to an analo- 
gue television receiver. 

16. A method according to Claim 15, comprising the 
additional step of feeding a digital signal to an- 
other digital device for subsequent processing. 

17. Amethod of broadcasting a television signal sub- 15 
stantialJy as hereinbefore described with refer- 
ence to the accompanying drawing. 
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(54) Terrestrial television broadcast system converter 

(57) A terrestrial television broadcast converter com- 
prises input means 2 lor receiving a digital signal; a de- 
modulator 4 tor demodulating a receiveddigital signal; a 
digital signal processor 6 for decompressing and demul- 
tiplexing a digital signal; a digital to analogue converter; 
and means lor transmitting the signal to an analogue tel- 
evision receiver. 

The converter enables an analogue television set to 
receive terrestrial digital television signals. 



§ 

U „ 
> 




Printed by Jouve (Ffi), 18. rue Saint -Denis, 75001 PARIS 



EP 0 652 677 A3 




European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 94 30 8151 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
• of relevant p agrafes 



Relevant 
to daun 



CLASSIFICATION OF THE 
APPLICATION (IntCLfc) 



FERNSEH UNO KINOTECHNIK, 

vol. 46, no. 9, September 1992 BERLIN DE, 

pages 559-570, 

RODIGER KAYS 'Digitale Fernsehubertragung 
- Systemkonzepte und Einf uhrungschancen 1 
paragraph 2; figure 4 * 

FR-A-2 604 843 (THOMSON-CSF) 

* abstract; figure 7 * 

ICC'93 - IEEE INTERNATIONAL CONFERENCE ON 

COMMUNICATIONS '93, 

vol 3/3, 23 - 26 May 1993 

pages 1922-1926, 

K.H.MOEHRMANN 'Fiber-in-the-Loop 

Evolution Scenarios for B-ISDN and TV/HDTV 
i 

* abstract; figure 2 * 

EP-A-0 399 200 (GENERAL INSTRUMENT 
CORPORATION) 

* abstract; figures 1,2 * 

US-A-5 057 932 (LANG) 

* abstract; figure 3 * 

* column 8, line 27 — line 33 * 

FR-A-2 638 306 (THOMSON-CSF) 

* abstract; figure 9 * 

IEEE COMMUNICATIONS MAGAZINE, . 
vol. 30, no. 8, August 1992 US, 
pages 58-64, 

J.TERRY 'Alternative Technologies and 
delivery systems for broadband ISDN 
access 1 

* figure 6 * 



2-17 

2-7, 
14-17 



8,13 



9-12 

9-12 

1-7 
1 



The present search report has been drawn up for all dm 



H04N7/24 



TECHNICAL FIELDS 
SEARCHED (IW.CM) 



H04N 



PlK>*f MWCt 

THE HAGUE 



30 January 1996 



Giannottl, P 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant if taken alone 

Y ; particular! j> relevant if combined with another 

document of th« sanw category 
A : technological background 
O : ao© writt« disclosure 
P: iotamediati document 



T : theory or principle underlying the Invention 
E : earlier patent document, hat published on, or 

after the filing date 
D ; document dted in the apptkatioa 
L : document dud for other reasons 



nhet of the s 



i patent family, corresponding 



2 



EP 0 652 677 A3 




European patent 
Office 



EUROPEAN SEARCH REPORT 



AppHcattoe Number 

EP 94 30 8151 



Category 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Citation of document with indication, where appropriate, 
of rctrv ant passages ■ 



Relevant 

to i 



CLASSIFICATION OF THE 
APPLICATION (1BLCL6) 



PROCEEDINGS FROM ELEVEN TECHNICAL SESSIONS 
OF THE ANNUAL CONVENTION AND EXPOSITION OF 
THE NATIONAL CABLE TELEVISION ASSOCIATION, 
SAN FRANCISCO, JUNE 6 - 9, 1993, 

no. CONVENTION 42, 6 June 1993 RUTKOWSKI 
K, 

pages 47-51, 

SUTORIUS D E 1 APPLICATIONS AND DESIGN 
OPTIONS FOR AN IN-HOME CABLE TV DIGITAL 
CONSUMER TERMINAL 1 
figure 1 * 

CABLE TV SESSIONS, MONT REUX, JUNE 10 -15, 
1993, 

no. SYMP. 18, 11 June 1993 
POSTES; TELEPHONES ET TELEGRAPHES SUISSES, 
pages 458-462, 

BOYER R 'DIGITAL BROACAST SATELLITE 
SYSTEM' 

* figure 5.0 * 



The present search report has been drawn up for aD i 



THE HAGUE 



30 January 1996 



TECHNICAL FIELDS 
SEARCHED Cbrt.Q.6) 



Giannotti, P 



CATEGORY OF CITED DOCUMENTS 



X : particularly relevant H cxkefl alone 
y : particularly reJevaftt rf cmaMnee' wit 

ooccneot of the same category 
A : technological background 
O : bob- written disclosure 
P: 



T : theory or principle underlying the — ■ 
E : earlier patent document, hut published 

after the filing data 
D : document dtad In the application 
L : 4 ocaaaeot dted for other reasons 



■her of the san>e patent family, corresponding 



3 



